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(57)Abstract: 

PURPOSE: To prevent pollution due to exhaust gas 
caused by black smoke and worsening of fuel 
consumption rate by preventing a rapid increase of fuel 
injection amount when load of an engine 1 increases 
rapidly in construction equipment such as a hydraulic 
excavator. 

CONSTITUTION: A booster hydraulic pump 6 is directly 
connected to an electric motor 4 which is driven by 
electric power supplied from a 
5. When a controller 8 judges that load ot an engine 
exceeds a predetermined value based on signals of the 
number of revolutions of the engine and discharge 
pressure of a hydraulic pump 2 which are detected, 
power is outputted to the relay 5 to activate the electric 

motor 4. Hydraulic oil discharged from the booster hydraulic pump 6 is supplied to hydraulic 
actuators 11, 12 via a booster oil passage 27, a check valve 7, and a control valve 3. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the output exchange equipment for filling up engine 
power at the time of the load sudden change in construction equipments, such as a hydraulic excavator. 
[0002] 

[Description of the Prior Art] The drive schematic diagram of the conventional hydraulic excavator is 
shown in drawing 4 . 

[0003] The pressure oil breathed out from the hydraulic pump 2 driven with an engine 1 is supplied to 
the hydraulic motor 2 for car transit, and the oil hydraulic cylinder 1 1 grade for a boom drive through an 
oilway 21 and a control valve 3. In adjusting the output of an engine 1, it adjusts the fuel oil 
consumption of a fuel injection pump 30 by rotating the governor motor 22 connected with the 
accelerator lever 23. 
[0004] 

[Problem(s) to be Solved by the Invention] In the above-mentioned hydraulic excavator, if a boom lever 
is operated to a boom raising side where a lot of earth and sand are loaded into a bucket, the pressure-oil 
discharge quantity from a hydraulic pump 2 will increase, and, thereby, an oil pressure load will 
increase. While an engine speed decreases along with Z line in connection with this from the A point of 
drawing 2 , engine power increases and reaches at a B point. 

[0005] If an engine rotational frequency decreases, the fuel oil consumption of a fuel injection pump 30 
will increase rapidly as it cannot follow the air content for combustion. Consequently, without the ability 
burning, some fuels serve as a black smoke, it is emitted, and while becoming the factor of an exhaust 
gas public nuisance, specific fuel consumption increases. 

[0006] The place made into the purpose of this invention is to prevent rapid increase of engine fuel oil 
consumption at the time of rapid increase of a load, and prevent aggravation of the exhaust gas public 
nuisance by generating of a black smoke, and the rate of fuel expenses. 
[0007] 

[Means for Solving the Problem] The place by which it is invented in order that this invention may solve 
the above-mentioned technical problem, and it is characterized [ the ] In the construction equipment 
which supplies the pressure oil breathed out from the hydraulic pump driven with an engine to an 
actuator through a control valve The electric motor started or suspended by start-and-stop equipments, 
such as a relay, and the booster hydraulic pump driven with this electric motor, The booster oilway 
which connects the pressure-oil delivery of this booster hydraulic pump, and the pressure-oil inlet port 
of the above-mentioned control valve, An engine engine speed, the actuated valve position of a control 
lever, When it judges that the load of the above-mentioned engine went up to the predetermined value 
based on detecting signals, such as a discharge pressure of a hydraulic pump, it is in the output exchange 
equipment of the construction equipment characterized by having the controller which outputs to the 
above-mentioned start-and-stop equipment, and starts the above-mentioned electric motor. 
[0008] Furthermore, the place by which it is characterized [ other ] is to equip the cell for a drive of the 
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above-mentioned electric motor with the AC dynamo which supplies power at the same time it drives 
with the above-mentioned engine, in addition to the above it outputs to the above-mentioned start-and- 
stop equipment when a controller judges that the load of the above-mentioned engine fell below to the 
predetermined value, and it suspends the above-mentioned electric motor. 
[0009] 

[Function] In this invention, when it judges that the engine load went up beyond the predetermined 
value, a controller is outputted to start-and-stop equipment, and starts an electric motor. The pressure oil 
breathed out from the booster hydraulic pump is supplied to an actuator by this through a booster oilway 
and a control valve, and offers engine output exchange by it. 

[0010] When an engine load falls below to a predetermined value, a controller is outputted to start-and- 
stop equipment, and suspends an electric motor. By this, an AC dynamo supplies power to the cell for a 
drive of an electric motor, and charges this. 
[0011] 

[Example] Hereafter, one example of this invention is explained to a detail with reference to drawing 1 
thru/or drawing 3 . In drawing 1 , an oil hydraulic cylinder for the hydraulic pump which drives 1 with 
an engine and drives 2 with an engine 1, and 3 to drive a control valve, and for 1 1 drive a boom etc., and 
12 are the hydraulic motors for transit etc. The pressure oil breathed out from the hydraulic pump 2 is 
supplied to a hydraulic motor 12 and an oil hydraulic cylinder 1 1 through an oilway 21 and a control 
valve 3. 

[0012] The governor motor with which 30 controls the fuel injection pump of an engine 1, and 22 
controls the fuel oil consumption of a jet pump 30, and 23 are the accelerator levers connected with the 
governor motor 22. 

[0013] The delivery is connected to the oilway 21 through the check valve 7 infixed in the booster 
oilway 27 and this with the booster hydraulic pump which drives 4 with an electric motor and drives 6 
with an electric motor 4. This booster oilway 27 is connected to the tank 26 through the relief valve 25. 
It is the AC dynamo which drives the start-and-stop equipment which consists of a relay for 5 to start or 
suspend an electric motor 4 etc., and 8 by the controller, and drives 9 with an engine 1, and this AC 
dynamo 9 is connected to the battery 13 for electric motors 4 through the circuit 29. 
[0014] Detecting signals, such as an actuated valve position of the operation lever of the accelerator 
lever position signal by the engine speed and the governor motor feedback sensor 24 which were 
detected by the engine-speed detector 10, and an activity machine, and a discharge pressure of a 
hydraulic pump 2, are inputted into a controller 8. This controller 8 is outputted to relay 5 through a 
circuit 28. 

[0015] In the above-mentioned hydraulic excavator, when the engine 1 is operated between B points 
from the A point of drawing 2 and drawing 3 , an engine 1 is operated at the fuel oil consumption and 
the engine speed according to an amount and a pressure of the pressure oil breathed out from a load 2, 
i.e., a hydraulic pump, and a governor motor 22 follows change of a load quickly, and controls the 
injection quantity of a fuel injection pump 30. 

[0016] If the bucket into which the operation lever of an activity machine was operated and a lot of earth 
and sand were loaded is carried out on **, the amount and pressure of a pressure oil which are breathed 
out from a hydraulic pump 2 will increase, and the load of an engine 1 will increase rapidly. For 
. example, if an engine 1 carries out the above-mentioned actuation during operation in the B point of 
drawing 2 and drawing 3 , the engine speed will fall below to a B point, and a governor motor 22 will 
operate in connection with this in the direction to which the fuel oil consumption of a fuel injection 
pump 30 is made to increase. 

[0017] A controller 8 outputs the seizing signal of an electric motor 4 to relay 5, when the signal of the 
purport that the engine speed became below a B point from the engine-speed detector 10 is received. 
Relay 5 is closed by this, the power from a battery 13 is sent to an electric motor 4, and this electric 
motor 4 is made to start. 

[0018] An electric motor 4 makes the booster hydraulic pump 6 drive, and the pressure oil breathed out 
from this pump 6 joins an oilway 21 through the booster oilway 27 and a check valve 7, is sent to an oil 
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hydraulic cylinder 1 1 through a control valve 3, and increases that driving force. 

[0019] That is, in the conventional example shown in drawing 4 , if the above-mentioned actuation is 

carried out, it will become the maximum output equivalent to drawing 2 and C point of drawing 3 , but 

since exchange of the pressure oil breathed out from the booster hydraulic pump 6 driven with an 

electric motor 4 is offered, the output beyond C point describing above is obtained. For this reason, 

rapid load increase of an engine 1 is eased and an engine 1 continues operation by loose rotation 

fluctuation. 

[0020] When a load is canceled by the unloading of the earth and sand of a bucket, the rotational 
frequency of an engine 1 rises, a controller 8 is opened wide relay 5 and an electric motor 4 is made to 
suspend in response to this signal. The power generated by AC dynamo 9 driven with an engine 1 to this 
and coincidence is supplied to a battery 13, charges this, and equips the next output exchange with it. 
[0021] Therefore, since the engine 1 in a period with which the load of an engine 1 is small and an 
electric motor 4 is not operated drives AC dynamo 9, an engine load will be equalized as a result. 
[0022] In addition, in the above-mentioned example, although the engine speed of an engine 1 is 
detected, it may replace with this, detecting signals, such as a discharge pressure of the location of the 
rack of a fuel injection pump 30, the governor motor feedback sensor 24 of a governor motor 22, and a 
hydraulic pump 2 and an actuated valve position of an activity operation lever, may be inputted into a 
controller 8, and you may judge whether based on these detecting signals, the load of an engine 1 went 
up beyond the predetermined value. 
[0023] 

[Effect of the Invention] According to this invention, engine output exchange can be offered by 
supplying to an actuator the pressure oil which the engine load started the electric motor to go up 
beyond a predetermined value, and was breathed out from the booster hydraulic pump through a booster 
oilway and a control valve. . 

[0024] This prevents engine rapid load increase, and while being able to prevent generating of the black 
smoke by rapid increase of engine fuel oil consumption, increase of specific fuel consumption can be 
prevented. 

[0025] Moreover, an engine load can be equalized if the cell for a drive of an electric motor is charged 
with an AC dynamo during a halt of an electric motor. 
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* NOTICES * 

JPO and XNPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the construction equipment which supplies the pressure oil breathed out from the hydraulic 
pump driven with an engine to an actuator through a control valve The electric motor started or 
suspended by start-and-stop equipments, such as a relay, and the booster hydraulic pump driven with 
this electric motor, The booster oilway which connects the pressure-oil delivery of this booster hydraulic 
pump, and the pressure-oil inlet port of the above-mentioned control valve, Output exchange equipment 
of the construction equipment characterized by having the controller which outputs to the above- 
mentioned start-and-stop equipment, and starts the above-mentioned electric motor when it judges that 
the load of the above-mentioned engine went up to the predetermined value based on detecting signals, 
such as an engine engine speed, an actuated valve position of a control lever, and a discharge pressure of 
a hydraulic pump. 

[Claim 2] Output exchange equipment of the construction equipment according to claim 1 characterized 
by having the AC dynamo which supplies power to the cell for a drive of the above-mentioned electric 
motor at the same time it drives with the above-mentioned engine, it outputs to the above-mentioned 
start-and-stop equipment when a controller judges that the load of the above-mentioned engine fell 
below to the predetermined value, and it suspends the above-mentioned electric motor. 
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